


APPENDIX A

DRAINAGE CALCULATIONS



LAHAINA BYPASS DRAINAGE AREA CALCULATIONS

Project Site Surface Runoff (100 Yr. - 24 Hr. = varies)

Total Approx. 1001 50-yr, 1-hr. Deve‘laor?)-ment
Watershed | Drainage | Sofl Group B | Soil Group C | Soil Group D | Curve | Runoff yr, 24-hr Rainfall Longest Run| Elevation |Average Slope Runoff
No. Area {acs.)[Area {acs.)|Area {acs.)jArea {acs.)| Number{ Coeefft | Rainfall (in} Intensity (Fe} Change ({ft) (%) (cfs)
1 883.8 2218 2383 4237 69.8 n/a 12.1 nfa 19670.0 4300.0 21.86 1654
2 1451.9 307.6 0.0 11443 728 nfa 12.0 nfa 22800.0 4300.0 i8.86 2650
3 812.9 2658 106.9 440.4 69.2 n/a 118 nfa 17800.0 4375.0 24.58 1568
4 243.2 271 0.0 216.1 747 n/a 10.0 nfa 7950.0 1588.0 19.97 638
5 242.0 242.0 0.0 0.0 56.0 nfa 10.0 nfa 6620.0 630.0 9.52 233
6 318.0 318.0 0.0 0.0 56.0 nfa 10.0 nfa 8310.0 860.0 10.35 281
7 148.2 27.3 0.0 1209 73.1 n/a 10.0 nfa 3450.0 645.0 18.70 494
8* 771 774 0.0 0.0 na 0.3 nfa 2.9 5110.0 510.0 9.98 67




Type.... Master Network Summary pPage 1.01
Name.... Watershed
rile.... V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs {dtt-revised)\Postl00yr24dhr {Ar

MASTER DESIGN STORM SUMMARY

Network Storm Collection: MyCounty

Total
Depth Rainfall
Return Event in Type RNF ID
PrelQ0 12.1000 Synthetic Curve Typel 24hr

MASTER NETWORK SUMMARY
38CS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
{Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR-Left&Rt)

Return HYG Vol QOpeak Qpeak Max WSEL PondMgiorage
Node ID Type Event ac-ft Trun hrs cfs ft ac—-ft
amma 1 AREA 100  599.474  11.0000  16s3.87
*oUuT 10 JCT 100 | 595.474 11.000G0 1653.87
POND 10 IN POND 100 599.474 11.0000 1653.87
POND 10 OUT POND 100 559,474 11.0000 1653.87
3/N: FCYXYWHNTKTA Bentley Systems, Inc.

Bentley PondPack (10.00.022.00) 10:16 M 1/2/2008



TYpe....
Name. . ..

File....
Storm. ..

Unit Hyd. Summary Page 7.03

AREA 1 Tag: Prell0 Event: 100 yr
V:\Projdata\O6proj\06058\Calcs\Drainage Area Calcs (dtt-revised)\Postl00yr24hr(Ar
Typel 24hr Tag: PrelO0

SC8 UNIT HYDROGRAPH METHCD

Calc.Method Option = 2

STORM EVENT: 100 year storm

Duration = 24,0000 hrs Rain Depth = 12,1000 in

Rain Dir = V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs (dtt-revi
Rain File ~-ID = - Typel 24hr

Unit Hyd Type Default Curvilinear

HYG Dir V:\Projdata\06proi\N06058\Calcs\Drainage Area Calcs (dtt-revi
HYG File - ID = work pad.hyg - AREA 1 PrellQ

Tec 1.6472 hrs

Drainage Area = 8B3.800 acres Runoff CN= 70

I

]

.0499%1 hrs
11.0307 hrs
1655.08 cfs

i

Computational Time Increment
Computed Peak Time
Computed Peak Flow

1

.0500 hrs
11.000C hrs
1653.87 cfs

Time Increment for HYG File
Peak Time, Interpolated Output
Peak Flow, Interpolated Cutput

DRAINAGE AREA
ID:ARER 1
CHN = 70
Area = 883.800 acres
s 4.2857 in
0.28 .8571 in

Cunnulative Runcff

8.1400 in
599.508 ac-ft

HYG volume... 529.474 ac—ft (area under HYG curve)
*x%x*k% SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = 1.64716 hrs (ID: AREA 1}
Computaticonal Incr, Tm = .04991 hrs = 0.04545 Tp

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)
K = 483.43/645.333, K .7491 (also, K = 2/{(1+(Tr/Tp))
Receding/Rising, Tx/Tp = 1.6698 (solved from K = .74%1)

i

Unit peak, gp = 607.926 cfs
Unit peak time Tp 1.09808 hrs
Unit receding limb, Tr 4,.38232 hrs
Total unit time, Tb 5.49040 hrs

3/N: FCYXYWHNTKTA Bentley Systems, Inc.
Bentley PondPack (16.00.022.00) 10:17 AM 1/2/2008



Type.... Master Network Summary Page 1.01
Name. ... Watershed
File.... V:\Projdata\06proj\06058\Calcs\Drainage Area Calecs (dtt-revised)\Posti00yr24hr(Ar

MASTER DESIGN STORM SUMMARY

Network Storm Ceocllection: MyCounty

Total
Depth Rainfall
Return Event in Type ENF ID
Prel00 12.000C Synthetic Curve Typel 24hr

MASTER NETWORK SUMMARY
3CS Unit Hydrograph Method

{(*Node=0utfall; +Node=Diversion;}
{(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Qpeak Qpeak Max WSEL PondMgiorage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
Y AREA 100 1025.512  11.1500  2649.70
*OUT 10 JCT 100 1025.512 11.1500 2649.70
POND 10 IN POND 100 1025.51z2 11.1500 2649.70
POND 10 OUT PCND 100 1025.512 11.1500 2649.70
S/N: FCYXYWHNTK7A Bentley Systems, Inc.

Bentley PondPack (10.00.022.00) 10:19 AM 1/2/2008



Type.... Unit Hyd. Summary Page 7.03

Name.... AREA 2 Tag: PrelQ0 Event: 100 yr

File.... V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs (dtt-revised)\Posti(Q0yr24hr (Ar
Storm. .. Typel 24hr Tag: Prell0

5CS UNIT HYDROGRAPH METHOD
Calc.Method Opticn = 2
STORM EVENT: 100 year storm

Duration = 24,0000 hrs Rain Depth = 12.0000 in
Rain Dir = V:\Proidata\06proj\06058\Calcs\Drainage Area Calecs (dtt-revi
Rain File ~-ID = ~— Typel 24hy

Unit Hyd Type Default Curvilinear

HYG Dir = V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs (dtt-revi
HYG File - ID = work pad.hyg - AREA 2 Prell0
Tc = 1.8484 hrs

Drainage Area = 1451.900 acres Runcff CN= 73

Computational Time Increment = .0492% hrs
Computed Peak Time = 11.1395 hrs
Computed Peak Flow = 2649.87 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 11,1500 hrs

Peak Flow, Interpclated Qutput = 2649.70 cfs

DRAINAGE ARER

ID:ARER 2

CN = 73

Area = 1451.900 acres
S = 3.6986 in

0.28 = L7397 in

Cumulative Runoff

B.4761 in
1025.542 ac-ft

BYG Volunme... 1025,512 ac-ft ({(area under HYG curve)

**%%%x SCE UNIT HYDROGRAPH PARBRMETERS **#**

Time Concentration, Tc = 1.84842 hrs (ID: AREA 2)
Computational Incr, Tm = .04929 hrs = 0.04000 Tp
Unit Hyd. Shape Facteor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = L7491 (also, K = 2/{1+(Tx/Tp}) )
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491) :
Unit peak, ap = 850.01 cfs
Unit peak time Tp = 1.23225 hrs
Unit receding limb, Tr = 4.92900 hrs
Total unit time, Th = 6.16125 hrs
S/N: FCYXYWHN7K7A Bentley Systems, Inc.

Bentley PondPack (10.00.022.00) 10:20 aM 1/2/2008



Type.... Master Network Summary Page 1.01
Name. ... Watershed
File.... V:\Projdata\06éproj\06058\Calcs\Drainage Area Calcs (dtt-revised)\Postl00yr24hr (Ar

MASTER DESIGN STORM SUMMARY

Network Storm Collection: MyCounty

Total
Depth Rainfall
Return Event in Type RNE ID
PrellQ 11.8000 Synthetic Curve Typel Z24hr

MASTER NETWORK SUMMARY
SC3 Unit Hydrograph Method

{(*Node=0utfall; +Nede=Diversion;)
{(Trun= HYG Truncation: Blank=None; L=Left; R=Rit; LR=Left&Ri)

Return HYG Vol Opeak Cpeak Max WSEL PondM:zorage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
aREn 3 ARER 100  528.776  10.9000  1s567.59
*QUT 10 JCT 100 528.776 10.9000 1567.59
; POND .10 IN POND 100 528.77¢6 10.9000 1567.59
j ) POND 10 QuUT POND 100 528.776 10.9000 1567.59
S/N: FCYXYWHNTKTA Bentley Systems, Inc.

Bentley PondPack (10.00,022,00) 10:28 AM 1/2/2008



Type.... Unit Hyd. Summary
Name. ... AREA 3 Tag: Prell0
File.... V:\Projdata\Oéproj\06058\Calcs\Drainage Area Calcs

Storm... Typel 24hr Tag: Prell0

Page 7
Event: 100

.03

Yr

(dtt-revised) \Post1l00yx24hr (Axr

SCS UNIT HYDROGRAPH METHOD
Calc.Method Option = 2
STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 11.8000 in
Rain Dir = V:\Projdata\U6prci\06058\Calcs\Drainage Area Calcs (dit-revi
Rain File -ID = ~ Typel 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = V:\Projdata\0éproj\06058\Calcs\Drainage Area Calcs (dtt-revi
HYG File - ID = work pad.hyg - AREA 3 PrelC0
Tc = 1.4574 hrs
Drainage Area = 821.900 acres Runcff CN= 69
Computational Time Increment = .05113 hrs
Computed Peak Time = 10.8917 hrs
Computed Peak Flow = 1568.66 cfs
Time Increment for HYG File .0500 hrs
Peak Time, Interpolated Qutput = 10.9%9000 hrs
Peak Flow, Interpclated Output = 1567.5% cfs
DRATNAGE AREA

ID:AREA 3

CN = 69

Area = 821.5%00 acres

5 = 4,4928 in

0.28 = .B986 in

Cumulative Runoff

7.7189 in
528.748 ac-ft

HYG volune. .. 528.776¢ ac—ft

** k%% SC8 UNIT HYDROGRAPH PARAMETERS wx****

Time Concentration, Tc = 1.45737 hrs (ID:
Computational Incr, Tm = .05113 hrs = 0
Unit Hyd. Shape Factor = 483.432 (37.46%
K = 483.43/645,333, K = .7421 (also,
Receding/Rising, Tr/Tp = 1.6698 (solved
Unit peak, gp = 632.01 cfs
Unit peak time Tp = . 97156 hrs
Unit receding limb, Tr = 3.88623 hrs
Total unit time, Th = 4.85779 hrs

(area under HYG curve)

AREA 3)

.05263 Tp

under rising limb)
2/ (1+(Tc/Tp))
from K = L7491}

K =

S/N: FCYXYWHNTKTA

Bentley PondPack (10.00.022.00) 10-:28 AM

Bentley Systems, Inc.
1/2/2008



Type.... Master Network Summary Page 1.01

Name.... Watershed

File.... V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs {(dtt-revised)\PostlQ0yrZ24hr{Ar

MASTER DESIGN STORM SUMMARY

Network Storm Collection: MyCounty

Total
Depth Rainfall
Return Event in Type RNF ID
Prel(C 10.1000 Synthetic Curve Typel 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

{(*Node=0utfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt}

Return HYG Vol Qpeak QOpeak Max WSEL PondMgiorage
Nede ID Type Event ac-ft Trun hrs cfs ft ac—-ft
hREA 4 AREA 100 141.297  10.3500  e37.80
*QUT 10 JCT 100 141.297 10.3500 637.80
POND 10 IN POND 100 141.297 10.3500 637.80
POND 10 OUT POND 100 141.297 10.3500 637.80
S/N: FCYXYWHNTKTA Bentley Systems, Inc.

Bentley PondPack {10.00.022.00). 10:30 aM 1/2/2008



Type.... Unit Hyd. Summary Page 7.03

Name.... AREA 4 Tag: Prelld Event: 100 yr

File.... V:\Projdata\0éproj\06058\Calcs\Drainage Area Calcs {dtt-revised)\Postl00yrZ4hr (Ar
Storm... Typel 24hr Tag: Prel00

SCS UNIT HYDROGRAFPH METHCD

Calc.Methed Option = 2

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 10.1000 in

Rain Dir = V:\Projdata\0éproj\06058\Calcs\Drainage Area Calcs ({(dtt-revi
Rain File -ID = - Typel 24hr

Unit Hyd Type Default Curvilinear

HYG Dir = V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs (dtt-revi
HYG File - ID = work pad.hyg - AREA 4 Prel00
Te = ,7288 hrs

Drainage Area 243,200 acres Runoff CN= 75

Computaticnal Time Increment = .0485% hrs
Computed Peak Time = 10.3488 hrs
Computed Peak Flow = €37.97 cts
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Qutput = 10.3500 hrs
Peak Flow, Interpolated Qutput = 637.80 cfs
DRAINAGE AREA
ID:AREA 4
CN = 75
Area = 243,200 acres
S = 3.3333 in
0.28 = L6667 in
Cumulative Runoff
6.9703 in
141.265 ac-~ft
HYG Volume. .. 141.297 ac-ft (area under HYG cuzrve)

**k*x* SCS UNIT HYDROGRAPH PARAMETERS ***+**

Time Concentraticn, Tc = .72881 hrs {ID: AREA 4)

Computational Incr, Tm = .04859 hrs = 0.10000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = L7491 (alsoc, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = L7491}
Unit peak, gp = 378.10 cfs

Unit peak time Tp = .48586 hrs

Unit receding limb, Tr = 1,%4344 hrs

Total unit time, T = 2.4293C hrs

S/N:  FCYXYWHNTK7A Bentley Systems, Inc.

Bentley PondPack {10.00.022.00) 10:30 &M 1/2/2008



Type.... Master Network Summary Page 1.01
Name.... Watershed
File.... V:\Projdata\06proj\060538\Calcs\Drainage Area Calcs (dtt-revised)\Post100yr24ihr (Ar

MASTER DESIGN STORM SUMMARY

Network Storm Collection: MyCounty

Total
Depth Rainfall
Return Event in Type RNF ID
PrelQO 10.0000 sSynthetic Curve Typel 24hr

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;)
{Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Qpeak Qpeak Max WSEL PondMgiorage
Node ID Type Event ac-ft Trun hrs cfs fr ac-ft
amEA s AREA 100  87.969  10.9500  232.5¢
*0UT 10 JCT 100 87.96% 10.9500 232.54
POND 10 IN POND 100 87.9692 10.9500 232.54
POND 10 QUT POND 100 87,969 10.9500 232.54
S/N: FCYXYWHNTKTA Bentley Systems, Inc.

Bentley PondPack (10.00,022.00) 10:33 aM 1/2/2008



Type.... Unit Hyd. Summary Page 7.03

Name. ..., AREA 5 Tag: PrellO Event: 100 yr

File.... V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs (dtt-revised)\Postl00yr24nr (Ar
Storm. .. Typel 24hr Tag: PrellO

SCS UNIT HYDROGRAPH METHOD

Calc.Method Option = 2

STORM EVENT: 100 vyear storm

Duration = 24.0000 hrs Rain Depth = 10.0000 in

Rain Dir V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs (dtt-revi
Rain File -ID - Typel 24hr

Unit Hyd Type Default Curvilinear

HYG Dir = V:\Projdata\Géproj\06058\Calcs\Drainage Area Calcs {dtt-revi
HYG File - ID = work _pad.hyg - RREA 5 Prel00
Tc = 1.4910 hrs

242.000 acres Runoff CN= 56

4

Drainage Area

Computational Time Increment = .04970 hrs
Computed Peak Time = 10.9833 hrs
Computed Peak Flow = 232.75 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpclated Output = 10.9500 hrs
Peak Flow, Interpclated Output = 232.54 cfs
DRAINAGE AREA
ID:AREA 5
CN = 56
Area = 242.000 acres
S = 7.8571 in
0.28 = 1.5714 in
: Cumulative Runoff
L e
i 4.3622 in
87.970 ac-ft
HYG Volume. .. 87.969 ac—-ft (area under HYG curve)

**xk% SCS UNIT HYDROGRAPH PARAMETERS #*%#x**

Time Concentration, Tc = 1.49098 hrs (ID: AREA 5}
Computational Incr, Tm .04970 hrs = 0.05000 Tp

483,432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

Receding/Rising, Trx/Tp = 1.6698 (solved from K = .7491)
Unit peak, gqp = 183.21 cis
Unit peak time Tp = .92396 hrs
Unit receding limb, Tr = 3.97586 hrs
Total unit time, Th = 4.96982 hrs
S/N: FCYXYWHNTKIA Bentley Systems, Inc.

Bentliey PondPack (10.00.022.00) 10:34 AM 1/2/2008



Type.... Master Network Summary Page 1.01
Name,. ... Watershed
File.... V:\Projdatal\06proi\06058\Calcs\Drainage Area Calcs (dtt-revised)\Postl00yr24hr (Ar

MASTER DESIGN STORM SUMMARY

Network Storm Collection: MyCounty

Total
Depth Rainfall
Return Event in Type RNF ID
PrelQ0 1¢.0000 Synthetic Curve Typel 24nr

MASTER NETWORK SUMMARY
SCS Unit Hydrograzph Method

(*Node=0Outfall; +Node=Diversion;)
{Trun= HYG Truncation: Blank=None; L=Left: R=Rf; LR=Left&Rt)

Return HYG Vol Qpealk Qpeak Max WSEL PondMgzorage
Node 1D Type Event ac-ft Trun hrs cfs ft ac—ft
‘mEA 6 AREA 100  115.953  1i.1s00  281.03
*QUT 10 JCT 100 115.953 11.1500 281.03
POND 10 IN POND 100 115.953 11.1500 281.03
POND 10 OUT POND 100 115.953 11.1500 281.03
S/N: FCYXYWHN7KIA Bentley Systems, Inc.

Bentley PondPack (10.00.022.00) 10:35 BM 1/2/2008



Type....
Name. ...
File....
Storm...

Unit Hyd. Summary Page 7.03

ARER & Tag: PrelO0 Event: 100 vyr
V:\Projdata\06proj\06058\Calcs\Drainage Area Calecs (dtt-revised)\Postl00yr24nr (Ar
Typel 24hr Tag: PrelGO

3CS UNIT HYDROGRAPH METHOD

Calc.Method Option = 2

STORM EVENT: 100 year storm

Duration = 24,0000 hrs Rain Depth = 10.0000 in

Rain Dir = V:\Projdata\06pro}\06058\Calcs\Drainage Area Calcs (dtt-revi
Rain File -ID - Typel 24hr

Unit Hyd Type Default Curvilinear

HYG Dir V:\Projdata\06proi\06058\Calcs\Drainage Area Calcs (dtt-revi
HYG File - ID work_pad.-hyg -~ AREA & Prell0

Tc 1.7152 hrs

Drainage Area 319.000 acres Runcff CN= 56

I

I

i

I

.04971 hrs
11,1361 hrs
281.09 cfs

Computational Time Increment
Computed Peak Time
Computed Peak Flow

.0500 hrs
11.1500 hrs
281.03 cfs

Time Increment for HYG File
Peak Time, Interpolated Cutput
Peak Flow, Interpolated Output

DRAINAGE AREA

Arca = 319.000 acres
3 = 7.8571 in
0.28 = 1.5714 in

Cumulative Runcff

4.3622 in
115.981 ac-ft

HYG Volume... 115.953 ac-ft (area under HYG curve)

*rkk % gCS UNIT HYDROGRAPH PARAMETERS **#**%

Time Concentration, Tc 1.71520 hrs (ID: AREA 6)
Computational Incr, Tm = .04971 hrs = 0.04348 Tp

Unit Hyd. Shape Factor = d483.432 (37.46% under rising limb}
K = 483.43/645.333, K L7491 (alse, K = 2/{1+(Tx/Tp})
Receding/Rising, Tr/Tp = 1.6698 (scolved from K = .7491)

Unit peazk, gp = 210.73 cfs
Unit peak time Tp 1.14344 hrs
Unit receding limb, Tr 4.57376 hrs
Total unit time, Th 5.71720 hrs

S5/N: FCYXYWHNTKTA Bentley Systems, Inc.
Bentley PondPack (10.00.022.00) 10:35 AaM 1/2/2008



Type.... Master Network Summary Page 2.01
Name.... Watershed
File.... V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs {(dtt-revised)}\Postl00yrZ2ihr (Ar

MASTER DESIGN STORM SUMMARY

Network Storm Collection: MyCounty

Total
Depth Rainfall
Return Event in Type RNF ID
100 10.0000 Synthetic Curve Typel 24hy

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

{(*Node=0utfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=LeftL&Rt)

Return HYG Vol Qpeak Qpeak Max WSEL PondMgﬁorage
Node ID Type Event ac-ft Trun hrs cfs fr ac-ft
mmEn 7 AREA 100 s1.627  10.1500  493.80
*QUT 10 JCT 100 81.627 16.1500 493.80
POND 10 IN POND 100 81.627 10.1500 493.80
POND 10 QUT POND 100 81.627 10.1500 493.80
S/N: FCYXYWENTKTA Bentley Systems, Inc.

Bentley PondPack {10.00.022.00) 10:40 BAM 1/2/2008



Type.... Unit Hyd. Summary Page 8.03

Name.... AREA 7 Tag: 10C Event: 100 yr

File.... V:\Projdata\06proj\06058\Calcs\Drainage Area Calcs {dtt-revised)\Postl00yr24hr{Ar
Storm... Typel 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

Calc.Methed Option = 2

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 10.0000 in

Rain Dir = V:\Projdata\06proi\06058\Calcs\Drainage Area Calcs (dtt-revi
Rain File -ID = - Typel 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir V:\Projdata\0éproi\06058\Calcs\Drainage Area Calcs (dtt-revi
HYG File - ID = work_pad.hyg - AREA 7 100

TC .4041 hrs

Drainage Area 148.200 acres Runoff CN= 73

Computational Time Increment = .05388 hrs
Computed Peak Time = 10.12%4 hrs
Computed Peak Flow = 501.3% cfs
o Time Increment for HYG File = L0500 hrs
b Peak Time, Interpolated Qutput = 10.1500 hrs
Peak Flow, Interpolated Cutput = 493.80 cfs

WARNING: The difference between calculated peak flow
and interpclated peak flow 1s greater than 1.50%

DRAINAGE AREA

P ID:AREA 7

{ CN = 73

; Area = 148.200 acres
S = 3.69B86 in
0.28 = .7397 in

Cumulative Runoff

6.6173 in
81.723 ac-ft

HYG Volume... 81.627 ac—ft (area under HYG curve)

*x k%% 3CS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .404%11 hrs (ID: AREA 7)
Computational Incr, Tm .05388 hrs = 0.20000 Tp

il

il

Unit Hyd. Shape Factor 483.432 {37.46% under rising limb)

K = 483.43/645.333, K = .74%1 {alsc, K = 2/(1+(Tx/Tp})
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 415.53 cfs
Unit peak time Tp = .26940 hrs
Unit receding limb, Tr = 1.07760 hrs
Total unit time, T = 1,34700 hrs
S5/N: FCYXYWHNTKTA Bentley Systems, Inc.

Bentley PondPack (10.00.022.00) 10:41 AM 1/2/2008



Warren S. Unemori Engineering, Inc.

Wells Street Professional Center
2145 Wells Street | Suite 403
Wailuku, Maui, Hawaii 96793
Date: December 28, 2006

HYDROLOGIC CALCULATIONS: DRAIN AREA 8

-

Objective: To determine the runoff from the contributory Drainage Area No. 8, mauka of

the Honoapiilani Highway realignment.

. 50-Yr. - 1 Hr. Rainfall:

From "Rainfall Frequency Atlas of the Hawaiian Isiands", for Lahaina, Maui,
R(50 Yr.-1Hr.) = 2.75 inches

2. Total Area:

Area (Ac.): 77.10
] 3. Runoff Coefficents:
P infiltration; Medium 0.07
| Relief: Rolling (5-15%) 0.03
Vegetal Cover: Good (10-50%) 0.03
Development Type: Agricultural 0.15
Runoff Coefft., C: 0.28
Min. Runoff Coeff't for Undeveloped Areas 0.30
1 4. Time of Concentration:
? Approx. Elev. Diff1. {ft.): 510
Higher Elev. (ft.): 600
Lower Elev. (ft.): 90
Approx. Runoff Length (ft.): 5110
Average Slope; 9.98%
Time of Concentration (min.): 55
5. Intensity:
Intensity (in./hr.): 2.9
6. Total Runoff:
Q =CxixAlcfs): 67.08

VAProjdata\0Bprof06 058\ Calcs\aps\B0yrhr{area8).xls

112/2008



APPENDIX J.

Comments Received at the
April 26, 2007 Public Scoping
Meeting



Public Scoping Meeting
for
Proposed Relocation of Lahaina Bypass Southern Terminus

April 26, 2007
Lahaina Civic Center

SUMMARY OF COMMENTS RECEIVED

A public scoping meeting on the proposed relocation of Lahaina Bypass Southern Terminus was
held for the purpose of receiving input for the preparation of the Draft Environmental Assessment
for the project. Representing the Department of Transportation were Brennon Morioka, Deputy
Director; Fred Cajigal, Maui District Highway Engineer; and Wayne Kawahara, Project Civil
Engineer. The list of attendees is attached to this summary.

The following is a summary of questions and comments offered and responses provided.

1.

Bob Pure:

Comment concerning timing of phases
Brennan Morioka:

. Explained phasing of Bypass

. General design and construction time frame is 2 years for Phase IA

. Phase IB-2 to follow immediately after construction of Phase IB-1 is
completed

Joe Pluta, West Maui Taxpayers Association, West Maui Improvement Foundation:

Noted that implementation timing is critical

Asked about recent legislation pertaining to SDOT being exempted for certain
regulatory requirements

Brennan Morioka: Legislation is being considered to allow SDOT to be exempt
from SMA permitting requirements in the event of an emergency (acts of Mother
Nature). Example, if shoreline erosion requires roadway relocation, SDOT would
be exempt from SMA process as long as project improvements remain in the right-
of-way. If F'ederal monies are involved, federal legislation governs.

How can we get FEMA involved to facilitate implementation of the Bypass?
B. Morioka: SDOT does not typically work with FEMA in terms of facilitating
project implementation. SDOT’s cooperating federal agency is FHWA.

Is FHWA involved in these discussions (regarding this project)?
B. Morioka: Meetings are held every other week with FHWA.
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Asked whether there would be further delays in conjunction with this proposal,

B. Morioka: No further delays. The point of this proposal is to move forward. This
project in no way will change the (original Lahaina Bypass) Record of Decision
causing delay. It will not impact the schedule, except to possibly accelerate the
implementation of the broader regional highway planning effort.

Inquired about the possibility of extending the Bypass further south to Ma’alaea.
B. Morioka: Explained the permitting process and that Ma’alaca to Launiupoko
venture would be a larger project. Explained the EA versus EIS process. SDOT
understands that the Maalaea extension encompasses broader issues which requires
the preparation of an EIS. SDOT will be working to establish a task force for the
Ma'alaea to Launiupoko segment in the EIS process.

Expressed belief that getting stuck at the Pali and the back up will be a problem. The
problem is getting passed that portion of the highway “bottleneck™.

3. Norm Bezane:

Questioned representations made by SDOT regarding start of construction dates for
Phase IA.

B. Morioka: Explained the awarding of contracts and further explained the Bypass
timeline.

Explained his familiarity with RFPs and indicated his understanding is that the
Bypass was planned to start in January. Noted last month’s DOT representations
regarding construction starting in July. At this meeting, it is being represented that
construction will start in August. Wants to emphasize that SDOT should meet
deadlines and dates.

B. Morioka: After summarizing the project schedule, explained that this is the
reason for public involvement. That is to keep the public apprised of status and to
keep SDOT accountabie.

4, Ered Schwettmann:

a.

Requested comment on specific issues for consensus building and building in a
timely fashion.

B. Morioka: With respect to the Ma'alaea to Launiupoko study, explained EIS
process and that EIS process takes longer (5 years) than the EA process. Must
ensure that SDOT is providing what the community wants. When conflicting views
are received, it is difficult for government to move forward because it is unclear what
the community wants. This leads to further delays. Further explained the
vulnerability of a project because it is subject to challenge in the courts, which
results in the judge making a decision about whether to proceed or not. Once the
project is challenged in court, the 5-year timeframe is no longer applicable. Public’s
questions and comments become part of a formal document to justify the project. If
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there is only opposition to a project (at public forums), it is difficult to move a
project forward. Building consensus to get people to support a project is the most
important thing the community can do to help the process. This is the third meeting
{on the Bypass) in the past week and there has been good turn out for these meetings.
Engaging the public is part of the consensus building process.

Explained his understanding of consensus building, however, inquired whether there
are any contingency plans in case of problems. Asked what SDOT thought the
potential problems might be; particularly those that would end up in court.

B. Morioka: Some issues which may be a source of concern include cultural
sensitivity, environmental impacts (flora, fauna), different routes having community
impacts, and impacts on view planes. Explained that this is what the environmental
review process is for; it is meant to identify alternatives and options so that when
questions are raised, they can be responded to. The project is opened to litigation
when questions are not addressed properly.

5. Joe Pluta:

a.

Expressed support for this project (southern terminus relocation) and commended
everyone. Questioned the need to use federal monies. Inquired about the possibility
of using State funds and getting reimbursed by the federal government later, or
seeking use of private funds. Questioned the economic loss of a road closure should
delays be caused an emergency. Wondered about the economic impact due to such
an event.

B. Morioka: There are limitations to funding. Federal appropriations end in 2010.
In addition, there are limited State funds. SDOT does advance construction monies
in a few instances; however, there are limitations because it is difficult to leverage
future monies for federal projects.

Expressed that we have to start thinking “outside of the box™.

B. Morioka: Explained that by 2009 the State will start running out of federal
highway funds. Cannot solely rely on federal monies and existing state funding.
Public-private partnerships is an avenue which needs to be explored. SDOT will be
entering into a number of public-private partnerships and some private entities are
being asked to pay for some of it now.

George Laverson:

a.

Has a different perspective from everyone else. Current drive is breathtaking and
world class. Hate to see it ruined. He understands the Bypass project, but why
Bypass the coast? Can we fix the shore instead of moving the whole highway?

B. Morioka: Explained that this is the type of comments SDOT needs to hear. With

respect to the Ma'alaea to Launiupoko project, the EIS process will look at difterent
routes and alternatives. There has been a determination of capacity need 25 years
out. How it will be met is not determined (roadway, bikeway, employee subsidized
shuttles). Thus, roadways are not the only alternatives being looked at. There is

Page 3 FADAT AtMakilaLand\UhnBypassExi0$2607 PublicScopinghts Summery. wpd



7.

also the “no-build” scenario to be considered.

Mike Foley:

a.

Supports the project, but wants to caution everyone that the County and State have
the lands zoned for Agriculture in the project vicinity. Moving the highway as
proposed would provide opportunity for other development (residential and
commercial) instead of recreation and open space. Six months ago the property
owner applied for subdivision (into approximately twenty 15-acre lots). Would like
to know the status of the subdivision and whether or not the properties are for sale
or will be for sale.

B. Morioka: Explained right-of-way acquisition objectives of the SDOT and that the
State tries to acquire property with the least amount of money as possible, or have
the lands dedicated to the DOT.

Rory Frampton, Makila Land Co.: Makila Land owns parcels of land affected by
the southern terminus relocation, The subdivision would not increase the cost of the
land. Preliminary subdivision approval has been secured, with final subdivision
approval being worked on. The alignment recommended has been set aside asa “no
build” zone on the subdivision map so it can be transferred to SDOT. Makila wants
to work with SDOT and provide the land to the State at no cost.

Hans Michel:

a.

Thinks the idea of the southern terminus relocation is excellent and public has been
ready for regional improvements for many months and years. Questioned the location
of the alignment in relation to the “proposed storm drainage channel” (blue line on
map exhibit board) and rubbish dump. Expressed concern about drainage.

B. Morioka: Explained that 2 culvert structures are to be addressed in the design of
the southern terminus relocation.

Asked what happens to existing road after the Bypass is completed; does it get turned
over to the County and when will that take place?

B. Morioka: It is typical that the older portion of the road is turned over to the
County in a progressive manner, once the Bypass is built.

Requested clarification of funding for Phase 1B.

B. Morioka: $40 million is appropriated for Phase IB (includes Phases IB-1 and IB-
2). The $40 million takes us to the end of Phase IB. This proposed southern
terminus relocation project is important because it adds significant mileage to the
Bypass, gives us more road in a shorter period of time, and saves money. Phase 1B-1
will start construction in beginning of 2009,

Commented on the relationship between the drainage channel and the alignment. If

there is a big flood the Bypass will be damaged. He would like to see the flood
channel mauka of the Bypass but now understands that the monies have lapsed for
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the flood channel.

9. Gene Moore:
a. Questioned communication between other agencies during construction of multiple
projects. Is there coordination between the project managers?
B. Morioka: Yes. Coordination will be undertaken between multiple projects. All
traffic controls will be working in concert with each other.

10.  Hans Michel:
a. Expressed concern at the Lahainaluna Road-Honoapi'ilani Highway intersection and
the problems of large trucks and semi-trailers navigating the turns.
B. Morioka: Lahainaluna Road intersection will be improved as part of the
Honoapi'ilani Highway widening project to allow for safe turning movements.

b. Asked about mass transit from Kapalua to the Pali and beyond. Can government
acquire land now for future transportation plans. Expressed need that some kind of

) easement be set aside now for future mass transit,

B. Morioka: This kind of issue can be addressed through the General Plan and

Community Plans. These are the things that need to be addressed before you can

reserve lands. In addition to the County General Plan and Community Plans, the

SDOT is working on a long-range plan for Maui County (transportation specific).

The meeting was adjourned with no further questions or comments.
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